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Abstract: In order to discuss present tectonic stress adjustment process before and after Japan My 9. 0 earthquake
in North and Northeast China and its research significance, the measurement of present in-situ absolute crustal
stress state (including magnitude and orientation) and the real-time monitoring of crustal stress values and
GPS measuring in North and Northeast China were carried out. The research results show that the adjusting
periods of the tensile effect triggered by Japan earthquake coseismic displacement in Shandong peninsula, north
region of North China and Northeast China are about 6 months (the adjustment ended about in September
2011), 15 months (the adjustment ended about in June 2012) and 26 months (the adjustment ended about in
May 2013), respectively, and that the adjusting cycle of the tensile effect is proportional to the size of
coseismic displacement. In this adjustment process, the conversion of the regional tectonic stress action way
and tectonic stress field may have happened, which may cause the major geological events (such as earthquakes
and so on). The earthquakes, such as Ms 4. 8 on May 28, 2012, Ms 3. 2 on May 29, 2012, Ms 4. 0 on June
18, 2012, Ms 3. 3 on August 26, 2012, and Ms 3. 0 on January 11, 2013, in Tangshan and its around region,
may be triggered by the conversion in the northern part of North China, and the earthquake swarm in
Songyuan city in Jilin Province since October 31, 2013 may be caused by the conversion in Northeast China,
rather than small earthquakes before a strong earthquake.

Key words: present in-situ absolute crustal stress state measuring and crustal stress value real-time monitoring;
GPS measuring; adjustment period of tensile effect; the conversion of the regional tectonic stress action way

and tectonic stress field; Songyuan earthquake swarm
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Fig.1 The GPS co-seismic horizontal displacement caused by Japan My 9. 0 earthquake in North and Northeast China®
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Fig. 2 The sketch map for seismotectonics and crustal stress measuring and real-time monitoring station distribution in North China
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Fig. 3 The pressure-time curve of in-situ absolute crustal stress measuring by hydrofracturing method

at Changli County in Hebei Province
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Table 1 The hydrofracturing parameters and its calculating results of in-situ absolute crustal stress

measuring by hydrofracturing method at Changli County in Hebei Province

me e JEZZ4/ MPa F N S KN/ MPa
Su JrTa /(%)
=2 R /m Pn Po Po Pr Ps T Sh Sh v
1 67. 50 0.68  0.58 11.16  6.73 4,57  4.43  6.40 457 1.79
2 79. 50 0.80  0.70 12.25 7.43 4,63 4.8 576 463  2.11 N60°E
3 94. 50 0.95 0.8 13.41 7.36 562  6.05 865 562  2.50
4 119. 50 .20 1.10  19.78  6.11  3.75 13.67 404  3.75  3.17
5 137. 50 .38 1.28 16.76  6.58  4.14 10.18 456  4.14  3.64 N37°W
6 206. 50 2,07  1.97 18.24 6.00 520 12.24 7.63  5.20  5.47 N84°E
7 248. 10 2.48 238 16.94 6.62 556 10.32 7.68  5.56  6.57
8 255. 50 2.56 246 13.59 5.64 517  7.95  7.41 517  6.77
9 290. 50 2,91  2.81 1402 7.71  6.18 6.31 802  6.18  7.70 N82°W
10 335. 50 3.36  3.26 16.03 8.46  7.75  7.57 11.53 7.75  8.89
11 365. 50 3.66  3.56 18.16  9.23  7.34  8.93  9.23  7.34  9.69 N79°E
12 390. 20 3.90  3.80 10.41  7.94  7.13  2.47  9.65  7.13  10.34
13 393. 50 3.94 3.8 1426 9.75  9.18  4.51 13.95 9.18  10.43
14 418. 50 419 4.09 17.42  7.62  6.66 9.0 8.27  6.66 11.09
15 461. 50 4,62  4.52  13.87 9.15  7.62 472  9.19  7.62 12.23
16 476. 30 4,76 4.66  19.34 13.92  9.87  5.42 11.03  9.87  12.62
17 485. 50 4.86  4.76 2465 13.61 10.62 11.04 13.49 10.62 12.87 N55°E

T po— A AR T 3 p—WR AT SRR JT 5 p—BEBLRIWR N G IR 5 pa—THOKAE IR 15 po—fLBRIE J1 5 T—8 1 BUdiE

SR 5 Sy KOKF 2R JT 5 S/ INKCF 2 75 Sy MR _EBUA A HEGE T A F 1 TR) CEATAE 2. 65 g/em®) .
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Table 2 The hydrofracturing parameters and its calculating results of in-situ absolute crustal stress

measuring by hydrofracturing method at Xifengsi in Beijing

MEE  MBEHL JEZ S/ MPa F R 1K/ MPa .
= o - Su I}/ (%)
¥ W /m Pu bo by b by T Su Sh v
1 180. 50 1. 81 1.01 10. 09 7.77 5.61 2.32 8. 05 .61 4.78
2 231. 50 2.32 1.52 19. 81 8.72 5. 36 11. 09 5. 84 .36 6.13
3 257.03 2.57 1.77 30. 80 7.75 7.353 23.05 13.07 .93 6. 81 N84°E
4 260. 73 2.61 1. 81 12.55 7.87 7.61 4. 68 13.15 .61 6.91
5 261.15 2.61 1. 81 17.00  10.18 6. 23 6. 82 6.70 .23 6.92
6 273.50 2.74 1.94 19. 35 12. 36 6. 90 6.99 6. 40 .90 7.25
7 300. 50 3.01 2.21 20. 97 10. 17 9. 66 10. 80 16. 60 9. 66 7.96 N84°E
8 334. 68 3.35 2.55 21.47 14. 19 14. 67 7.28 27.27 14. 67 8. 87
9 382. 33 3.82 3.02 32.30  18.49 14. 50 13. 81 21.99 14.50 10.13
10 416. 50 4.17 3.37 18. 98 14. 59 12. 71 4. 39 20.17 12. 71 11. 04
11 429. 50 4. 30 3. 50 29. 36 17. 26 17. 85 12.10  32.79 17. 85 11.38
12 532.78 5.33 4.53 33.39  20.97 19.98  12.42 34.44 19.98  14.12
13 568. 73 5. 69 4. 89 25. 86 16.12 16. 22 9.74 27.65 16. 22 15. 07 N79°W
14 611.73 6.12 5.32 25.10  21.16 19. 36 3. 94 31. 60 19. 36 16. 21
15 657.73 6. 58 5. 78 20. 20 14. 15 13.42 6. 05 20. 33 13.42 17.43
16 700. 35 7.00 6. 20 13.53 10. 69 10. 48 2. 84 14. 55 10.48  18.56
17 730. 43 7.30 6. 50 28.85  20.15 23. 20 8. 70 42.95 23.20  19. 36
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Fig. 9 The sketch map for seismotectonics and crustal stress measuring and real-time monitoring station location in Shandong peninsula
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Table 3 The hydrofracturing parameters and its calculating results of in-situ absolute crustal stress
measuring by hydrofracturing method at Pingdu City in Shandong Province
ME B JE4Z 5/ MPa F NS KA/ MPa
- Su F1a/ ()

F5 o WE/m b bo by br bs T S Sh v

1 65. 50 6. 09 2.18 3. 11 0. 66 0. 56 2.98 2.87 2.18 1. 74

2 101. 00 13.70 4.2 5.57 1.01 0.91 8.13 6. 05 4. 20 2. 68 N80°W

3 109. 40 7.62 4. 11 5. 64 1. 09 0.99 1. 98 5. 81 4. 11 2.90

4 166. 80 11.79 5. 00 6.02 1. 67 1.57 5. 77 7.41 5.03 4. 42 N87°W

5 201. 40 9.11 4.73 6.51 2.01 1.91 2.6 5. 77 4.73 5. 34

6 212.00 14. 43 5. 39 6. 20 2.12 2.02 8.23 7.95 5.39 5.62

7 220. 10 10. 42 6. 30 7.81 2. 20 2.10 2.61 8.99 6. 30 5. 83

8 236. 60 10. 85 4.51 5.72 2. 37 2. 27 5.13 5. 04 4,51 6. 27

9 254. 60 11. 81 6. 32 7.71 2.55 2.45 4.1 8. 80 6.32 6. 75

10 268. 00 11. 95 6.19 7.18 2.68 2.58 4. 77 8. 81 6. 19 7.10 NS1°E

11 314. 00 10. 68 6. 48 8. 10 3. 14 3. 04 2.58 8. 50 6. 48 8. 32

12 337. 80 16. 85 8. 83 11. 98 3.38 3.28 4. 87 11. 23 8. 83 8.95 N88°W

13 346. 00 11. 37 7.29 8. 50 3. 46 3. 36 2. 87 10. 01 7.29 9.17

14 362. 60 11. 23 4. 80 5.21 3.63 3.53 6.02 5. 66 4. 80 9.61

15 372.50 11.17 6.953 7.48 3.73 3.63 3. 69 8. 48 6.53 9. 87

16 384. 60 9. 40 7.74 8. 28 3.85 3.75 1.12 11. 19 7.74 10. 19

17 410. 40 14. 36 6. 43 7.15 4.10 4. 00 7.21 8. 14 6. 43 10. 88

18 430. 70 13. 84 9.33 10.73 4,31 4. 21 3. 11 13. 05 9.33 11. 41

19 454, 90 13.77 6. 95 7.89 4.55 4,45 5. 88 8.51 6.95 12. 05

20 463. 50 12. 56 7.78 8. 47 4. 64 4. 54 4. 09 10. 33 7.78 12. 28

21 473. 00 16. 82 7.39 8.53 4.73 4. 63 8.29 9.01 7.39 12.53 N70°E

22 481. 60 15. 05 8. 64 9.71 4. 82 4.72 5. 34 11. 49 8. 64 12.76

23 508. 10 17.14  10.90 12. 86 5. 08 4. 98 4.28 14. 86 10.90  13.46

24 517.90 14. 56 8.59 9.34 5. 18 5.08 5.22 11.35 8. 59 13.72

25 542. 00 15,17 7.78 8. 19 5.42 5.32 6. 98 9.83 7.54 14. 36
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Fig. 10  The variation trend of principal stress state
at Pingdu City in Shandong Province

Fig. 11 The variation trend of principal stress state

at Luannan County in Hebei Province
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Table 4 The hydrofracturing parameters and its calculating results of in-situ absolute crustal stress

measuring by hydrofracturing method at Luannan County in Hebei Province

MEE MBS JEZ2%5/MPa F M S KN/ MPa Su T/
5 W /m Pu o Py Pr Ps T Su Sh S,

1 340. 00 3. 40 3.36 21.50 16. 26 11.53 5.24 14. 97 11.53 9.01 N60°W

2 386. 00 3. 86 3. 82 24. 42 18. 82 14. 38 5. 60 20. 50 14. 38 10. 23

3 413. 50 4. 14 4.10 30. 56 17.59 14. 22 12.97 20.97 14. 22 10. 96 N70°W

4 450. 78 4.51 4. 47 28.07 16. 65 13.38 11. 42 19. 02 13.38 11.95

5 506. 00 5. 06 5.02 28.19 16. 89 13.49 11. 30 18. 56 13.49 13.41

6 557.00 5.57 5.53 25. 46 17.55 14. 37 7.91 20. 03 14. 37 14.76

7 605. 00 6. 05 6.01 24.79 18. 05 15. 40 6. 74 22.14 15. 40 16. 03 N74°W

8 649. 26 6. 49 6. 45 26. 20 17. 97 15. 49 8.23 22.05 15. 49 17. 21

9 700. 00 7. 00 6. 96 28. 83 19.61 17. 29 9.22 25. 30 17. 29 18.55

10 748. 00 7.48 7.44 29. 97 19. 00 16. 48 10. 97 23.00 16. 48 19. 82

11 818. 00 8.18 814 27.71 19.76 17.04 7.95 23.22 17.04 21.68

12 874. 59 8. 75 8. 71 22. 28 20. 27 29. 82 20. 27 23.18

13 922. 44 9.22 9.18 27.70 20. 96 19. 46 6. 84 28. 24 19. 46 24. 44

£S5 ALEATZHAERRASEMMN BTN EEASHRITEER

Table 5 The hydrofracturing parameters and its calculating results of in-situ absolute crustal stress

measuring by hydrofracturing method at Qianan City in Hebei Province

) B HUNE R JEH S5/ MPa FN S KN/ MPa . o
Su F1 /()
A= WE/m bPu bo by br bs T Su Sh S
1 148. 30 1. 32 1. 32 8.22 6. 32 12.05 6. 32 3.93 NI11°E
2 184. 10 1. 67 1. 67 15. 36 11.53 8. 31 3.83 15. 08 8. 31 4. 88 N47°W
3 208. 90 1.92 1.92 15. 16 10. 31 7.40 4. 85 13. 82 7.40 5.54
4 212.92 1. 96 1. 96 11. 57 7.18 6. 39 4. 39 12.43 5. 66 5. 64 N82°W
5 225. 68 2.09 2.09 12.09 8. 21 7.77 3. 88 17.19 7.77 5.98
6 251. 65 2.35 2.35 17.16 12. 49 9. 69 4.67 18. 93 9. 69 6. 67 N54°W
7 305. 88 2. 89 2. 89 12. 67 7.03 6. 83 5. 64 16. 36 6. 83 8. 11
8 335. 28 3.19 3.19 14. 92 10. 23 9.17 4. 69 20. 46 9.17 8. 88
9 380. 68 3. 64 3. 64 12. 71 8. 30 7.12 4.41 16. 70 7.12 10. 09
10 415. 26 3. 99 3.99 11. 66 10. 49 23.79 10. 49 11. 00
11 449, 50 4.33 4. 33 11. 88 9.78 21.78 9.78 11. 91
12 468. 68 4.52 4.52 16. 85 13. 41 10. 44 3. 44 22.43 10.44  12.42 N78°W
13 475. 03 4.58 4. 58 17.93 14.78 12. 66 3.15 27.79 12. 66 12.59
14 511. 30 4.95 4.95 19.68  14.71 12.76 4. 97 28.51 12.76 13.55
15 543. 50 5.27 5.27 16. 69 12. 31 11.13 4. 38 26. 34 11.13 14. 40
16 562. 00 5.45 5. 45 15. 84 10. 41 9.61 5.43 23. 88 9.61 14. 89 N62°W
17 582. 32 5. 66 5. 66 14. 00 12. 27 28. 46 12. 27 15. 43
18 590. 32 5. 74 5. 74 16. 08 12.18 10. 68 3.90 25.59 10. 68 15, 64
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Fig. 12 The variation trend of principal stress state
at Qianan City in Hebei Province
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Fig. 13 The sketch map for seismotectonics and crustal stress measuring and real-time monitoring station location in Liaodong peninsula
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Table 6 The hydrofracturing parameters and its calculating results of in-situ absolute crustal stress

measuring by hydrofracturing method at Gaizhou City in Liaoning Province

INE T RS S4/MPa F0; S R/N/ MPa S HE/C)
H 5]
Jr= WEE/m Pu Po by De Ps T Sn Sh S,
1 63. 48 0.63  0.63 13.48 5.49  3.98  7.99 5.8  3.98  1.68
2 83. 44 0.83 0.8 10.99 3.8 3.10 7.11 459 3.10 2.21
3 86. 76 0.87 0.87 12,34 2.85  2.48  9.49  3.72  2.48  2.30
1 89. 26 0.80 0.89 12.36 2.38  2.04  9.98 2.85 204  2.37 N54°E
5 110. 39 .10 1.10 13.57 4.72  3.40 885  4.38  3.40  2.93
6 121. 63 .22 1.22 12,61 5,39  3.72  7.22  4.55  3.72  3.22
7 141. 10 141 141 11.32  3.03  2.66 829 3.54  2.66  3.74 N53°E
8 164. 35 164 1.64 13.05 4.73 400 832 563  4.00  4.36
9 189. 50 .90  1.90 13.34 7.38 5.13 596  6.11 513  5.02
10 209. 60 2,10 2.10  18.69 843  7.46  10.26 11.85 7.46  5.55 N55°E
11 220. 45 2.20 2,20 12,05 7.12  6.41  4.93  9.91  6.41  5.84
12 234.13 2.34 2,34 1534 804 6.35 7.30 867  6.35  6.20
13 255. 00 2.55  2.55 16.76 9.55 6.70 7.21 800  6.70  6.76
14 279. 60 2.80  2.80 15.77 6.69  5.58  9.08 7.25 558  7.41
15 295, 65 2.96  2.96 12.60 5.71 5.06  6.89  6.51  5.06  7.83
16 305. 81 306 3.06 17.38  6.05 4.90 11.33 559  4.90  8.10 N81°E
17 340. 73 3.41  3.41 15.87 6.72  6.18 9.15 841  6.18  9.03
18 342.73 3.43  3.43 16.94 6.68  6.34 10.26 891  6.34  9.08
19 363. 40 3.63  3.63 1477 7.67  6.37 7.10 7.81  6.37  9.63
20 382. 20 3.82  3.82  21.89 9.89 854 1200 11.91 8514  10.13
21 402. 00 4,02 402 17.16 894 7.10 822 834 7.10  10.65 N57°E
22 444. 90 445  4.45  16.29 885 7.66 7.44  9.68  7.66 11.79
23 466. 48 1,66  4.66 16.68 13.00 11.14 3.68 1576 11.14 12.36
24 483.71 4.84  4.84 2225 10,06 9.78 12,19 14.44 9.78  12.82
25 513.27 513 5.13  13.00 814 7.25 4.86  8.48  7.25  13.60
26 532. 20 532 5.32  17.90 830 7.60 9.60 9.18  7.60  14.10 N68°E
27 553. 90 554 5.54 17.82 8.65 7.88  9.17  9.45  7.88  14.68
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Table 7 The adjusting periods of the tensile effect triggered by Japan big earthquake
coseismic displacement and the evolution processes of regional tectonic stress field
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